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Abstract

Purpose: Benzodiazepines (BDZs) are the drugs of choice

to prevent the symptoms of alcohol withdrawal syndrome
(AWS). Various treatment protocols are published and have
been shown to be effective in both office-managed and
facility-managed treatment of AWS. The aim of this scientific
commentary is to demonstrate the differences in the expected
exposure to BDZs during AWS treatment using different
treatment regimens available in the literature, in patients with
or without alcoholic liver cirrhosis.

Methods: Diazepam and lorazepam AWS protocols were
examined and reviewed in the literature, and blood plasma
levels were examined and compared, respectively.

Results: Considerable variation in the blood levels with

the different dosing schedules was found. Because the drugs
are metabolized differently, we have also shown that liver
disease affects the blood levels of diazepam, but not

of lorazepam.

Introduction

Alcohol withdrawal syndrome (AWS) can be a serious medical
problem because approximately 5% of patients progress to
grand mal seizures and delirium tremors with symptoms such
as disorientation, elevated body temperature, insomnia, visual
and auditory hallucinations, hypertension, and paranoia.
There can be a 5-15% mortality rate associated with these
symptoms, which occur on the third to fifth day of AWS [1].
Benzodiazepines (BZDs) are considered to be the drugs of
choice in treating AWS [2]. The choice of a BZD is argued in the
literature, but in general, with the exception of alprazolam and
triazolam, BZDs with an intermediate (such as lorazepam) or
long (such as diazepam) half-life are the drugs of choice based
on the guidelines of the British Columbia Medical Association

Conclusions: Differences in treatment regimens, the choice of
BDZ, as well as the presence of liver cirrhosis can substantially
alter the exposure of patients to drugs used for AWS treatment.
Outpatient treatment of AWS has been shown to be relatively
safe and effective for the treatment of AWS but patients should
be carefully monitored.

Keywords: benzodiazepines, alcohol withdrawal, cirrhosis,
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(BCMA) [3]. Many dosing regimens are available in the literature,
most of which use a fixed dose schedule. However, it has

been demonstrated [4,5] that symptom-triggered dosing of
BZD resulted in a shorter withdrawal period and a decreased
total dose of BZD. Most treatments of AWS take place

outside a facility. Guidelines for conducting the office-based
management of AWS have been established [3,6] along with
warnings as to when BZD treatments should take place only

in a medical facility.

Because guidelines for treatment dosing and timing vary quite
widely, it is perhaps not apparent to the physician what the
rationale and the BZD drug levels will be at any given time
after the initiation of treatment. In addition, BZD drugs that
are used for AWS are metabolized differently (Phase | oxidative
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metabolism vs conjugation), and therefore the presence of Pha rmaco kl netiC Si m Ulation

alcoholic liver cirrhosis will affect the drug levels of BDZs with

Phase | oxidative metabolism but not those with conjugation The simulation of the predicted plasma concentration-time
metabolism [7-9]. profiles of diazepam and lorazepam in healthy individuals

compared with patients affected by alcoholic liver cirrhosis

was performed using ADAPT 5 software (Biomedical
Simulations Resource, University of Southern California). The
pharmacokinetics of diazepam and lorazepam was assumed to
follow a two-compartmental model. The initial pharmacokinetic
parameters (CL, Vd, ka) for healthy 70 kg individuals were
obtained from the literature [8,13-15]. Alcoholic liver cirrhosis
has been reported to decrease the clearance of diazepam
twofold [16]. Therefore, in patients who suffer from alcoholic
liver cirrhosis, hepatic clearance of diazepam was assumed to

Therefore, the aim and the novelty of this scientific
commentary is to demonstrate the differences in the
expected exposure to BDZs during AWS treatment using
different treatment regimens available in the literature, in
patients with or without alcoholic liver cirrhosis, using as an
example two frequently used BDZs with different metabolic
pathways: diazepam (oxidative metabolism) and lorazepam
(conjugation).

Materials and Methods be reduced by half (750 vs 1500 mL/h in healthy individuals),
while the clearance of lorazepam was assumed to be
Treatment regimens unchanged in alcoholic liver cirrhosis patients. The predicted

plasma concentration-time profiles were obtained for healthy
individuals and patients with alcoholic liver cirrhosis during
multiple-dose treatment protocols.

Diazepam- and lorazepam-based alcohol withdrawal treatment
protocols were obtained from the literature. Each protocol
discussed in this work in fact represents a range of treatment

regimens. For simplicity, only maximal (highest-dose) treatment Results

regimen from each protocol has been analyzed and simulated

in this work. The treatment protocols that were analyzed and The predicted area under the curve (AUQ), T, ,and C__
simulated in this work are described in Table 1. of diazepam in healthy individuals compared with patients

Table 1. Diazepam and lorazepam AWS treatment protocols.

Diazepam protocols Dosing regimen

Journal of Family Practice [10] 4 doses of 20 mg every 6 hours, followed by 8 doses of 10 mg
every 6 hours

Journal of Family Practice modified [10] 10 mg 4 times on day 1, followed by 5 mg 4 times/day

American Family Physician mild withdrawal [11] 10 mg every 6 hours for 3 days

American Family Physician moderate withdrawal [11] 20 mg 4 times/day on days 1 and 2, 15 mg 4 times/day on day 3,
10 mg 4 times/day on day 4, 5 mg 4 times/day on day 5

2012 BCMA guidelines rigid [3] 10 mg 4 times/day on day 1, 10 mg 3 times/day on day 2, 10 mg
2 times on day 3, followed by 10 mg one dose on day 4

2012 BCMA guidelines flexible [3] 10 mg every 4 hours on day 1, 10 mg every 6 hours on day 2, 10
mg every 12 hours on day 3, 10 mg one dose on day 4

2012 BCMA guidelines front end loading [3] Day 1: 20 mg at 0, 2, 6, and 10 hours; Days 2 and 3: 10 mg at 0, 4,
8,and 12 hours

Lorazepam protocols Dosing regimen

Theriaque [12] 2 mg/day for 2 days, then 4 mg/day for 8 days (0.5 mg morning
and noon, 1 mg supper)

Journal of Family Practice [10] 4 mg every 6 hours for 4 doses, then 2 mg every 6 hours
for 8 doses

American Family Physician mild withdrawal [11] 2 mg every 6 hours for 3 days

American Family Physician moderate withdrawal [11] 4 mg every 6 hours for 2 days, then 2 mg every 6 hours for

2 days, then 1 mg 2 times for 1 day

Modified protocol which is a tailored version of American 5 mg at 0 and 6 hours; 3 mg at 13, 19, and 25 hours; 2 mg at 31,
Family Physician protocol [11] prescribed for a patient to 37,43, 49, 61,67, and 73 hours

improve nighttime sleep on the first day of withdrawal

treatment
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Table 2. Predicted area under plasma concentration-time of diazepam (exposure) at different treatment regimens
in healthy individuals and liver cirrhosis patients.
Healthy individuals Liver cirrhosis patients
Protocol AUC, . T ax Conax AUC, . T ax Conax
(hour-ug/mL)  (hour) (ng/mL)  (hour-pg/mL) (hour) (ng/mL)
Journal of Family Practice [11] 106.6 67.8 0.87 213.3 68.2 1.12
Journal of Family Practice modified [10]  53.3 67.7 0.44 106.6 68.2 0.56
American Family Physician mild [11] 80.0 67.7 0.71 160.0 68.2 0.87
American Family Physician moderate [11] 186.6 67.8 1.26 373.3 91.6 1.68
BCMA guidelines rigid [3] 66.6 62.2 0.52 133.3 62.2 0.65
BCMA guidelines flexible [3] 86.6 49.8 0.70 165.9 74.0 0.88
BCMA guidelines front end loading [3] 93.3 61.6 0.81 186.6 62.0 1.01

Table 3. Predicted area under plasma concentration-time of lorazepam (exposure) at different treatment regimens
in healthy individuals and liver cirrhosis patients.

Healthy individuals and liver cirrhosis patients

protocol [11]

Protocol AUC, . T oax Coax
(hour-pg/mL) (hour) (ng/mL)
Theriaque [12] 12.11 182.1 0.06
Journal of Family Practice [10] 9.70 20.0 0.14
American Family Physician mild [11] 7.88 73.8 0.10
American Family Physician moderate [11] 7.88 437 0.09
Modified from American Family Physician 9.99 27.0 0.13

affected by alcoholic liver cirrhosis during treatment are shown
in Table 2. The table includes the predicted pharmacokinetic
parameters during the following regimens: Journal of Family
Practice protocol, Journal of Family Practice modified protocol
[10], American Family Physician mild withdrawal protocol,
American Family Physician moderate withdrawal protocol [11],
2012 BCMA guidelines rigid protocol, 2012 BCMA guidelines
flexible and front end loading protocols [3]. In all treatment
regimens, predictions show substantially higher AUC of
diazepam, higher C__ ,and longer T__ in patients affected by
alcoholic liver cirrhosis compared with healthy individuals. In
addition, there is considerable variability in the exposure to
diazepam between different protocols even within the same
patient population category (healthy individuals or alcoholic
liver cirrhosis patients).

The predicted pharmacokinetic parameters of lorazepam
during the alcohol withdrawal treatment regimens (Theriaque
protocol [12], Journal of Family Practice [10], American Family
Physician mild withdrawal [11], American Family Physician
moderate withdrawal [11] and a slightly modified protocol)
are shown in Table 3. These profiles are predicted to be nearly
identical in healthy individuals and alcoholic liver cirrhosis

patients. However, similar to diazepam protocols, there is
a substantial variability in exposure to lorazepam between
different protocols.

Discussion

The simulated plasma concentration-time profiles have
demonstrated substantial differences in the extent and timing
of the exposure to BDZs during AWS treatment in different
treatment centers and using different treatment regimens.
Both the diazepam and lorazepam exposures show profound
differences in the extent of exposure (AUC), as well as C__. and
T ,.x associated with these profiles (Tables 2 and 3).

Moreover, while the predicted exposure in normal individuals
compared with patients who suffer from alcoholic cirrhosis

in the case of lorazepam is identical, diazepam exposure is
expected to be profoundly higher in cirrhosis patients. The
predicted plasma concentration-time profiles of diazepam
show elevated plasma concentration of diazepam in patients
who are affected by alcoholic liver cirrhosis compared

with healthy individuals in all treatment regimens tested.
Patients who suffer from chronic alcoholism but do not have
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outpatient withdrawal.

Table 4. The British Columbia Medical Association (BCMA) Guidelines’ [3] recommendations for conducting

Start on a Monday or Tuesday unless weekend coverage is available.

See the patient daily for the first three to four days and be available for phone contact.

Have the patient brought to the office by a reliable family member or caregiver.

Prescribe thiamine (Vitamin B1) 100 mg daily for 5 days.

Encourage fluids with electrolytes, mild foods and minimal exercise.

saunas/sweat lodges).

Ask the patient to avoid natural remedies, caffeine or any activity that increases sweating (e.g., hot baths, showers and

at each visit.

Assess vital signs, withdrawal symptoms, hydration, emotional status, orientation, general physical condition, and sleep

Encourage the patient to call local (including health authority/municipal) Alcohol and Drug or Employee Assistance
Programs and attend Alcoholics Anonymous (AA) meeting on day 3.

Monitor for relapse, explore cause, and correct if possible. If unable to address cause, refer to inpatient detox.

morphological and functional liver changes should not be
treated in the same way as patients suffering from alcoholic
liver cirrhosis. Alcohol has three phases of effect on drug
metabolism. Phase 1 is acute consumption in which the
metabolism of BZDs is inhibited [9,17-19]. However, the acute
consumption phase is not relevant for the current study that
deals with chronic alcoholism. Phase 2 is chronic alcoholism but
without hepatocellular changes. This phase will exist for many
years, and probably the majority of alcoholic individuals under
alcohol withdrawal treatment will be in this phase. Clearance of
BZD will not be decreased in that phase. In fact, clearance could
be enhanced in phase 2 (ethanol is classed as a microsomal
enzyme inducer) [17,18]. As a result, a patient in phase 2 will
have the same or slightly lower levels of diazepam comparing
with a normal individual on the same regimen. Phase 3 is a
phase of alcoholic liver cirrhosis. Patients in this phase will

have reduced clearance of BZD that undergo oxidative hepatic
metabolism. Diazepam undergoes oxidative metabolism in
liver (mainly by CYP 2C19 and 3A4) and therefore is prone to
impaired metabolic rate in patients who suffer from alcoholic
liver cirrhosis [7-9].

Treatment regimens that involve lorazepam as a treatment
agent have been also reviewed in this study. However,
lorazepam is metabolized by conjugation (glucuronidation)
rather than by oxidative reaction. It has been shown that
glucuronidation is not or minimally affected in the states of
alcoholic liver cirrhosis or liver cirrhosis from other etiologies.
Therefore, it is unlikely that concentrations of lorazepam or other
BDZs that are metabolized by conjugation would be different in
liver cirrhosis compared with healthy individuals [1,7,9]

The dosing schedules selected from the literature all use
front end loaded dosing. That is, they start with a relatively
high dose and then taper off over a several-day period. The
plots presented demonstrate that drug concentration levels
are quite variable among the regimes used. It should also be
noted that lorazepam is five to ten times more potent than

diazepam, and this is reflected in the blood levels shown in
this study.

The BCMA guidelines’ [3] list of conditions for conducting
outpatient withdrawal is shown in Table 4. Notable in these
guidelines is the statement that the patient should be seen
by the physician daily for the first 3-4 days and should be
brought in by a reliable family member or other responsible
person. Not stated, but important, is that a reliable family
member or other responsible person should have daily
supervisory contact with the patient. Daily contact with the
patient provides opportunities to decrease or increase

the dose of BZD. Supervision of the patient can ensure that
the patient takes the drug as directed, does not consume
alcohol or drive a vehicle, and can receive medical attention
if required.

The pharmacological actions of alcohol and BZD have
considerable overlap and this forms the basis for the use

of BZD in AWD. The longer half-life of BZD and the gradual
decrease in blood levels over a period of days allows the
central nervous system to accommodate to the effects of the
decreased drug concentration and prevents symptoms of
AWD from occurring or at least lessens their severity of the
withdrawal [20]. Persons using large amounts of alcohol do
develop tolerance to its effects and to at least some of the
effects of BZD [20,21]. It is often assumed that the tolerance
of a high-dose alcohol user results in tolerance to all of the
effects of BZD. Barbee [20] has reviewed the literature and
concludes that prolonged alcohol use does result in tolerance
to the sedative and psychomotor effects of BZD but that
tolerance to the amnesic effect of BZD does not develop

to the same extent. Both BZD and alcohol can produce
anterograde amnesia; however, BZD, even in low doses, can
have considerably more of an amnesic effect than alcohol.
When alcohol and BZD are used together, an enhanced
amnesic effect can occur. Amnesia of events that occur prior
to BZD intake does not happen; the drugs do not affect the
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retrieval of such information. Following drug administration,
memory deficits do occur and are believed to be due to

the fact that the memory of events following the BZD
administration is not stored in long-term episodic storage.
Alcohol can also produce this effect, which can account for so-
called alcohol-induced blackout [20]. Patients taking BZD may
carry out actions that they cannot later recall due to the effect
on memory retention. Thus, patients taking BZD need to be
monitored to prevent possible inappropriate behavior, which
the patient may not be able to remember at a later time.

The combination of alcohol and BZD increases the chance of
amnesia [20,21].

It should be noted that it is unknown whether the differences
in exposure to BDZs and their pharmacokinetic profiles will
lead to altered clinically relevant pharmacological effects.
However, the expected profound differences in concentrations
and the lack of information in the literature about the

clinical significance of these alterations suggest that detailed
comparison of clinical effects associated with these treatment
regimens should be performed.

Acknowledgments

Some discussions presented in this work have also been
presented at the CSPS 2015 meeting.

Study Group

Pavel Gershkovich: School of Pharmacy, University of
Nottingham, University Park, Nottingham, NG7 2RD, United
Kingdom

Kishor M Wasan: College of Pharmacy and Nutrition,
University of Saskatchewan, E3122-104 Clinic Place, Saskatoon,
Saskatchewan, Canada

Charles Ribeyre: College of Pharmacy, University of
Montpellier 1, Montpellier, France

Fady Ibrahim: Pfizer Global Research and Development,
Groton Labs, Groton, Connecticut, 06340

John H McNeill: Faculty of Pharmaceutical Sciences, University
of British Columbia, Vancouver, BC, Canada

Contributions: PG performed and analyzed the pharmacokinetic modeling and contributed to writing of the first draft of the manuscript.
KMW participated in data analysis and the writing of the manuscript. CR participated in modeling and data analysis. Fl performed the
pharmacokinetic modeling. JHM coordinated and supervised the project and contributed to writing of the first draft of the manuscript.

Potential conflicts of interest: The International Committee of Medical Journal Editors’ ICMJE) Potential Conflicts of Interests forms
for the authors are available for download at: http://www.drugsincontext.com/wp-content/uploads/2015/08/dic.212287-COl.pdf. The authors

declare no conflict of interest.

Funding declaration: No dedicated funding has been obtained for this project.

Copyright: Copyright © 2015 Gershkovich P, Wasan KM, Ribeyre C, Ibrahim F, McNeill JH. Distributed under the terms of the Creative
Commons License Deed CC BY NC ND 3.0 which allows anyone to copy, distribute, and transmit the article provided it is properly attributed

in the manner specified below. No commercial use without permission.

Correct attribution: Copyright © 2015 Gershkovich P, Wasan KM, Ribeyre C, Ibrahim F, McNeill JH. http://dx.doi.org/10.7573/dic.212287.
Published by Drugs in Context under Creative Commons License Deed CC BY 3.0.

Article URL: http://www.drugsincontext.com/effect-of-variations-in-treatment-regimen-and-liver-cirrhosis-on-exposure-to-benzodiazepines-

during-treatment-of-alcohol-withdrawal-syndrome/

Correspondence: John H McNeill, Faculty of Pharmaceutical Sciences, University of British Columbia, Vancouver, BC, Canada.

jmcneill@mail.ubc.ca

Provenance: Submitted; externally peer reviewed

Submitted: 17 July 2015; Peer review comments to author: 21 July 2015; Published: 7 August 2015

Drugs in Context is published by Just Medical Media Ltd. Registered office: Undermount, Rydal, Ambleside, Cumbria, LA22 9LT, UK

Just Medical Media Limited is registered in England Number 6891187. VAT GB 945 1713 22

For all manuscript and submissions enquiries, contact Julia Savory, Head of Digital Publishing and Submissions Management

julia@justmedicalmedia.com

For all permissions, rights, and reprints, contact Stephen I’Anson, Commercial Director

steve@justmedicalmedia.com

References

1. Bird RD, Makela EH. Alcohol withdrawal: what is the benzodiazepine of choice? Ann Pharmacother. 1994 Jan;28(1):67-71.
2. Holbrook AM, Crowther R, Lotter A, Cheng C, King D. Meta-analysis of benzodiazepine use in the treatment of acute alcohol

withdrawal. CMAJ. 1999 Mar 9;160(5):649-55.

Gershkovich P, Wasan KM, Ribeyre C, Ibrahim F, McNeill JH. Drugs in Context 2015; 4: 212287. DOI: 10.7573/dic.212287 50f6

ISSN: 1740-4398


http://dx.doi.org/10.7573/dic.212287
http://drugsincontext.com
http://www.drugsincontext.com/wp-content/uploads/2015/08/dic.212287-COI.pdf
http://dx.doi.org/10.7573/dic.212287
http://www.drugsincontext.com/effect-of-variations-in-treatment-regimen-and-liver-cirrhosis-on-exposure-to-benzodiazepines-during-treatment-of-alcohol-withdrawal-syndrome/
http://www.drugsincontext.com/effect-of-variations-in-treatment-regimen-and-liver-cirrhosis-on-exposure-to-benzodiazepines-during-treatment-of-alcohol-withdrawal-syndrome/
mailto:jmcneill@mail.ubc.ca
mailto:julia@justmedicalmedia.com
mailto:steve@justmedicalmedia.com

CLINICAL COMMENTARY - Differences in exposure to benzodiazepines drugsincontext.com

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

BCMA Guidelines and Protocols Problem Drinking Part 3 — Office management of alcohol withdrawal and prescribing
medications for alcohol dependence. Available at
http://www2.gov.bc.ca/gov/content/health/practitioner-professional-resources/bc-guidelines/problem-drinking#part3.

[Last accessed: July 315, 2015].

Cassidy EM, O'Sullivan |, Bradshaw P, Islam T, Onovo C. Symptom-triggered benzodiazepine therapy for alcohol withdrawal
syndrome in the emergency department: a comparison with the standard fixed dose benzodiazepine regimen. Emerg Med J.
2012 Oct;29(10):802-4. http://dx.doi.org/10.1136/emermed-2011-200509

Daeppen JB, Gache P, Landry U, Sekera E, Schweizer V, Gloor S, Yersin B. Symptom-triggered vs fixed-schedule doses of
benzodiazepine for alcohol withdrawal: a randomized treatment trial. Arch Intern Med. 2002 May 27;162(10):1117-21.
http://dx.doi.org/10.1001/archinte.162.10.1117

(NIAA) NIoAAaA. “Helping patients who drink too much”, a clinician’s guide. 2005; Available at
http://pubs.niaaa.nih.gov/publications/Practioner/CliniciansGuide2005/guide.pdf. Last accessed: July 315 2015.

Peppers MP. Benzodiazepines for alcohol withdrawal in the elderly and in patients with liver disease. Pharmacotherapy.

1996 Jan-Feb;16(1):49-57.

Inomata S, Nagashima A, Itagaki F, Homma M, Nishimura M, Osaka Y, Okuyama K, Tanaka E, Nakamura T, Kohda Y, Naito S, Miyabe M,
Toyooka H. CYP2C19 genotype affects diazepam pharmacokinetics and emergence from general anesthesia. Clin Pharmacol Ther.
2005 Dec;78(6):647-55. http://dx.doi.org/10.1016/j.clpt.2005.08.020

Hoyumpa AM, Jr., Schenker S. Major drug interactions: effect of liver disease, alcohol, and malnutrition. Annu Rev Med.
1982;33:113-49. http://dx.doi.org/10.1146/annurev.me.33.020182.000553

Asplund CA, Aaronson JW, Aaronson HE. 3 regimens for alcohol withdrawal and detoxification. J Fam Pract. 2004 Jul;
53(7):545-54.

Miller NS, Gold MS. Management of withdrawal syndromes and relapse prevention in drug and alcohol dependence. Am Fam
Physician. 1998 Jul;58(1):139-46.

Theriaque. Available at http://www.theriaque.org. [Last accessed: July 27th, 2015].

Mould DR, DeFeo TM, Reele S, Milla G, Limjuco R, Crews T, Choma N, Patel IH. Simultaneous modeling of the pharmacokinetics
and pharmacodynamics of midazolam and diazepam. Clin Pharmacol Ther. 1995 Jul;58(1):35-43.
http://dx.doi.org/10.1016/0009-9236(95)90070-5

Kamal MA, Smith DE, Cook J, Feltner D, Moton A, Ouellet D. Pharmacodynamic differentiation of lorazepam sleepiness and
dizziness using an ordered categorical measure. J Pharm Sci. 2010 Aug;99(8):3628-41. http://dx.doi.org/10.1002/jps.22093

Blin O, Jacquet A, Callamand S, Jouve E, Habib M, Gayraud D, Durand A, Bruguerolle B, Pisano P. Pharmacokinetic-
pharmacodynamic analysis of amnesic effects of lorazepam in healthy volunteers. Br J Clin Pharmacol. 1999 Oct;48(4):510-2.
http://dx.doi.org/10.1046/j.1365-2125.1999.00047.x

Klotz U, Avant GR, Hoyumpa A, Schenker S, Wilkinson GR. The effects of age and liver disease on the disposition and elimination
of diazepam in adult man. J Clin Invest. 1975 Feb;55(2):347-59. http://dx.doi.org/10.1172/JCI107938

Pelkonen O, Sotaniemi E. Drug metabolism in alcoholics. Pharmacol Ther. 1982;16(2):261-8.
http://dx.doi.org/10.1016/0163-7258(82)90057-2

Lieber CS. Ethanol metabolism, cirrhosis and alcoholism. Clin Chim Acta. 1997 Jan 3;257(1):59-84.
http://dx.doi.org/10.1016/S0009-8981(96)06434-0

Tanaka E, Misawa S. Pharmacokinetic interactions between acute alcohol ingestion and single doses of benzodiazepines,

and tricyclic and tetracyclic antidepressants — an update. J Clin Pharm Ther. 1998 Oct;23(5):331-6.
http://dx.doi.org/10.1046/j.1365-2710.1998.00175.x

Barbee JG. Memory, benzodiazepines, and anxiety: integration of theoretical and clinical perspectives. J Clin Psychiatry. 1993
Oct;54 Suppl:86-97; discussion 8-101.

White AM. What happened? Alcohol, memory, blackouts and the brain, 2003. Available at
http://georgicounseling.com/wp-content/uploads/2009/07/What-happened-alcohol-memory-blackouts-brain-2003.pdf.
[Last accessed: July 27th, 2015].

Gershkovich P, Wasan KM, Ribeyre C, Ibrahim F, McNeill JH. Drugs in Context 2015; 4: 212287. DOI: 10.7573/dic.212287 60f6
ISSN: 1740-4398


http://dx.doi.org/10.7573/dic.212285
http://dx.doi.org/10.7573/dic.212287
http://drugsincontext.com
http://www2.gov.bc.ca/gov/content/health/practitioner-professional-resources/bc-guidelines/problem-drinking#part3
http://dx.doi.org/10.1136/emermed-2011-200509
http://dx.doi.org/10.1001/archinte.162.10.1117
http://pubs.niaaa.nih.gov/publications/Practioner/CliniciansGuide2005/guide.pdf
http://dx.doi.org/10.1016/j.clpt.2005.08.020
http://dx.doi.org/10.1146/annurev.me.33.020182.000553
http://www.theriaque.org
http://dx.doi.org/10.1016/0009-9236(95)90070-5
http://dx.doi.org/10.1002/jps.22093
http://dx.doi.org/10.1046/j.1365-2125.1999.00047.x
http://dx.doi.org/10.1172/JCI107938
http://dx.doi.org/10.1016/0163-7258(82)90057-2
http://dx.doi.org/10.1016/S0009-8981(96)06434-0
http://dx.doi.org/10.1046/j.1365-2710.1998.00175.x
http://georgicounseling.com/wp-content/uploads/2009/07/What-happened-alcohol-memory-blackouts-brain-2003.pdf

